β-Amyloid-aluminum complex alters cytoskeletal stability and increases ROS production in cortical neurons.
Several lines of evidence have supported the potential involvement of metal ions in the etiology of Alzheimer's Disease (AD). However, the molecular mechanisms underlying this interaction are still partially unknown. Previous work from our laboratory has shown that β-amyloid peptide (Aβ) aggregation was strongly influenced by the conjugation of the peptide with few metal ions (aluminum, copper, zinc, and iron) that are found in high concentrations in the senile plaque core. The binding of aluminum (Al) to Aβ specifically stabilized the peptide in an oligomeric conformation. Here, we show that the aggregation of Aβ-Al was boosted by sodium dodecyl sulfate, a detergent that mimics some characteristics of biological membrane, suggesting a potential role for membrane components in the Aβ aggregation process. Notably, we also found that Aβ-Al caused mitochondrial dysfunction and reactive oxygen species production in primary cortical neurons. Aβ-Al strongly promoted also alterations in cytoskeleton network as shown by the increased F-actin expression and the occurrence of neuritic beading. Interestingly, the neurotoxic effect of this metal complex was associated with a decreased mRNA expression of ubiquitin thiolesterase, an ubiquitin-dependent protein involved in catabolic process, and by the increased expression of glutaminyl cyclase, responsible for pathological post-translational modification of Aβ. These results suggest that, in neuronal cells, Aβ-Al can induce relevant detrimental changes that resemble pathological hallmarks of AD.